Thank you. | amvery pleased to be here today to provide an update to
DARPA' s Ai rborne Conmuni cati ons Node program

The Airborne Communi cati ons Node, also known as ACN, has conpl eted
Phase | of a nulti-phase technol ogy devel opnent pl an.

During Phase I, the focus was on the devel opnent of a system| evel
design for achi eving Beyond Line of Sight connectivity between with
| egacy radi o systens.

Critical elenents of Phase | addressed various co-site nmitigation
net hods that are necessary when you have nmany active apertures in a
smal | physical space.

Addi tionally, devel opnent of component technology that will allow such
a systemto fit within the Size, Wight, and Power constraints of a
d obal Hawk, was pursued.

ACN Now enters Phase Il of its devel opment with a broader and enhanced
vi si on.

ACN represents the confluence of many past DARPA technol ogy prograns
that have come together to allow a system such as ACN to be devel oped.

The technol ogy being devel oped for ACN will be fully scal eable and
t herefore capable of installation on nore than air platforns.

A fiscal result of this scaleability is the production |arge nunbers of
i dentical conponents.

This will effectively drive the cost curve to | ower unit costs and nake
this technol ogy very affordable.

Additionally, it was realized that the current state of the art could
be pushed to incorporate the ability to receive Signals of Interest.

This is a very significant challenge since Signals Intelligence, or
SIGA NT, receivers need to receive very weak signals over a w de
frequency range.

The difference between a SIGA NT receiver collecting at very | ow power
and a communications transmtter emtting at very high levels requires
very large and crisp electronic isolation between the two functions.

Therefore, in Phase Il, the programcalled ACN is MORE than airborne
and MORE t han communi cati ons.

The programvision is to provide the technology to enable affordable
and aut onombus W de Area, Wrel ess, Conmunications and Signals
Intelligence for Joint and coalition forces in a theater of operation

As an airborne node, ACN can establish an early and robust
infrastructure for intra-theater line-of-site relay and beyond I|ine-of-
site reach-back inter-connectivity.



The nobility that is offered by an air platformfor this payload all ows
the fight to advance uni npeded by the tine it takes to get the
comuni cations infrastructure established.

It will nove and adjust Communi cations and SIG NT services to the flow
of battle.

ACN wi Il be Adaptable. This means that it will be capable of dynamc
reconfiguration as the needs of the m ssion change.

It will be scaleable. This neans is will be capable of increased
performance by addi ng nore nodules. ACN will be robust.

This means is will be capable of reliable operations in different
envi ronnents.

It will be assured.

This means that it will be capable of protecting information and
resources from unauthorized users.

And lastly, it will be seam ess. This nmeans that it will be capable of
transparently connecting radi o and data systens of the future to those
| egacy systens of the past.

ACN wi | | harnoni ze with disparate conmunicati ons systens, radios and
networ ks, acting as an any-to-any gateway.

True battlefield conmuni cations nobility will becone a reality as ACN
provides the critical elenment by reducing the theater comunications
infrastructure and giving the warfighter unparalleled access to

i nformation.

An exanple of an ACN utility shows a nixture of high and low altitude
conmuni cati ons nodes providing flexible, responsive and cost effective
comuni cations and SI G NT services to arnmies on the nove.

An ACN wi Il increase the range at which nobile units can comunicate
with those nenbers. Terrain blockage is mtigated and long relay allows
a deep strike asset to becone part of the up-front fight.

Besi de beyond |ine of sight connectivity, other areas where an ACN may
be useful include: Relief of SATCOM Over-subscription; "Surge"

Conmuni cati ons and Tactical SI A NT Capacity; Reduced Logistics for
Conmmmuni cations Infrastructure; Enhanced Mbility; and a yet to be fully
realized, SId NT/Communications Synergy.

The cross-banding capability of the ACN payload will give tacti cal
users access to SATCOM wi t hout the need to use SATCOM term nal s.

This capability will increase the versatility of tactical unit
conmuni cati ons equi pnent wi thout requiring additional hardware.

Sinmply by reducing the propagati on path from 40,000 kmto 20 km al | ows
the ground user to transmt with much | ess power and decreases the
probability of detection on the ground.



ACN wi | | provide beyond |ine of sight relay services for conbat net

radi os. Additionally, theater data networks such as Hi gh Capacity Line
of Sight (HCLOS), Enhanced Position Location Reporting System (EPLRS)
and Joint Tactical Information Data System (JTIDS) will also be rel ayed
or waveformtranslated to get the right information to the right user
at the right tine.

By providing a theater comunications infrastructure that can be
depl oyed from CONUS, if placed on a @ obal Hawk, the size of the

t heat er communications infrastructure and its acconpanying tail are
reduced and a lighter, and nore nobile force is the result.

The sane technol ogy that allows the ACN to be so flexible in providing
conmuni cations to the warfighter, also allows it to function as a
signals collector. Comunications and SIA@NT are two sides to the sane
coin, and SI G NT becones a |ogical extension of ACN capabilities.

| SR sensors are greatly enabled by the organic relay and reachback
services offered by an ACN

In 1997, a J6 study, "The Demand for SATCOM Today and in the Future"

di scovered that nost of the communications requirenment, as neasured in
bits per second, stays within the theater. About the same anount of
data enters and | eaves the theater but over two and a half tinmes that
amount swirls and churns within the theater

Most of that data travels over 80,000 kiloneters between units that are
just beyond line of sight, or only 10's of kilonmeters apart.

Currently SATCOM is used for this bridge.

ACN can provide the in theater connections as well as provide relay
services to the nearest fiber head for the Iow | atency and | ong
backhaul communi cati ons.

ACN can be the gapfiler to augnent and suppl enent SATCOM r esour ces.

Demand for conmmuni cations services will change over tinme as the battle
evol ves.

The rate at which conmunications requirenents can be satisfied in
theater generally lags the rate at which those services are needed.

Wthout an a priori expectation of need, satcom services may not be
avail able until after a sonewhat |engthy negotiation to obtain
addi ti onal transponder bandwi dth and a host nati on agreenent regarding
| andi ng rights.

ACN wi Il be dynanically configurable and can be tailored to neet
changi ng comuni cati ons denand.

The ACN supports the comunications needs of all phases of an operation
and can be there to neet surge requirenents. ACN allows the theater to
mat ch communi cati ons capacity to the demand rather than having
conmuni cati ons capacity throttle the denmand.



The scal eabl e payl oad envisioned for ACNwill allowit to be placed on
a variety of vehicles.

Smal | |ight payload nmay give a few channels of additional
conmmuni cati ons capacity to a snall area.

A large payl oad of nmany nodules will give potentially hundreds of
channel s and | arge anpbunts of bandwi dth over a |larger area. These
flying hubs can al so be networked together in a dynam c, ever-changing
typol ogy. This nobile ad hoc networking will be the enabler of virtua
private networks, VPNs, that will enhance data integrity and
confidentiality.

A |l arge amount of tactical conmunications equi pnent and personnel were
required to support the Arny Conmunications Infrastructure for the GQulf
War. Many large air and sea lifters were needed to depl oy these assets.
An ai rborne configuration of ACNs could have supported the in- theater
conmuni cati ons needs with |l ess ground infrastructure and therefore,
less reliance on air and sealift.

By reducing the logistics requirenent, the nobility of the force is

i ncreased. Further, since the ACN communications infrastructure is not
fixed, it can support the nmobile warfighter and satisfy a significant
portion the rising demand for mobil e conmuni cations services.

The synbi osi s between conmmuni cations and signals intelligence is just
now begi nning to be recogni zed. Wien you are comruni cating, you are

al so performing SIGNT. The signal you want to receive however, is wel
known to you.

Wil e receiving the communications signal of interest, ACN equi prent
can be listening over a much wi der bandw dth for other signals of
i nterest.

In doing so, an ACN can collect infornation that allows: enitter
characterization; emtter Geo- |location (quickly and precisely if there
are nultiple ACNs al oft); adversary nodal or traffic analysis, and

| astly; spectrum mappi ng.

ACN wi | | extend the reach of forward-deployed tactical sensor platforns
and support sensor reach-back | SR mi ssions.

As forces build in theater, the ACN will enabl e hi gh-paced nobile

depl oyments and an increase in the breadth of the battle by supporting
real - time situational awareness and real-tine ISR over |large theaters.
RF is RF and Bit are Bits.

What separates a conmunications mssion froma SIGNT mission is the
way that the digitized RF is processed.

Advances in technol ogy now all ow these previously different mssion
areas to converge to a conmon architecture with a comon suite of
har dwar e

Both enploy simlar receiver functionality.



This provides the opportunity to design a multi-mission platformwith a
conmon architecture approach.

The converged architecture could be programed "on the fly" to support
nmul tiple mssions sinultaneously or nearly sinultaneously, for greater
flexibility and spectrum doni nance. Offensive Information Warfare is
enabl ed.

This multi-mssion architecture will potentially fundanmentally change
the way we will fight in the future

Ever platformw th ACN equi prent becones multi-mssion --- talking,
hearing, and potentially seeing --- all at the sane tine?
One of the primary objectives of Phase Il is to devel op a payl oad t hat

i s scal eabl e and nodul ar

Scalability will allow the payload to be integrated on a variety of
platforns and nodularity will facilitate nmaintainability and

upgr adeabi lity.

The pl atformindependent scalability and nodul arity enable reduced life
cycle costs by offering a conmon suite of hardware and software.

Econom es of scale are achieved at the nodule |l evel rather than system
| evel .

Mai nt enance concepts are stream ined by this conmonality.

Advanced antenna technol ogy all ows re-configurable and stacked
apertures that enable |arge frequency operating ranges within a small
physi cal space.

W deband Silicone Carbide anplifiers offer high gain over a wide
bandwi dth while achieving a small form factor and | ow i nput power.

H gh power Mcro El ectro-Mechanical Sw tches, MEMS, further enable
reduced size, weight, and power for antennas and RF conponents.

Vertical Cavity Surface Emtting Lasers, VCSEL, are enployed as a high
speed any-to-any card interconnects.

This will all ow nodul ati on; de-nodul ati on and processing to occur
wi t hout bus speed constraints and at | ow overhead.

I nnovative null steering and interference nitigation techniques take
advant age of bul k acoustic wave technol ogy.

This reduces the need for many nmeters of delay line cables down to only
centineters of material

Phase Il of the ACN program pushes the limts of these technol ogies.

Setting up and maintaining battlefield networks today takes a
significant anmount of manpower.



As the fighting force push to becone lighter and nore nobile, the
manpower projected to manually naintain highly nobile and dynanic
net wor ks can be overwhel mi ng and essentially inpractical

A significant technol ogy thrust area during Phase Il is the devel opnment
of a nobile ad hoc network structure that autonatically adds and drops
users as they enter and | eave networks.

I f successful, this technology can also be transitioned to terrestrial
net wor ks.

The ACN Phase Il program started with the programkickoff earlier this
year and will conclude with a Phase |1l readi ness review in August
2002.

Two teanms were sel ected for Phase I
One is being led by Raytheon and the other is | ed by Sanders.

Several reviews are schedul ed throughout the programto report on the
status of the overall system design and predicted system performance.

An innovative contracting strategy has nutually agreed to performance
threshol d and goals at milestones along the devel opnent path.

In closing, ACN Phase Il will concentrate on key technol ogy
devel opnents that will enable a multi-nission RF and network
architecture.

This will be the foundation that will enable any platformto perform
virtually any mission at any tine.

The ACN wi Il support the Service's need for high-bandw dth, beyond
line-of- sight connectivity with assurance and security, while
supporting signals intelligence (SIANT) collection.

The enphasis is on enabling revolutionary technol ogy that can support a
transition to the Services to build a multi-mssion payl oad begi nning
in FY2003.

Thank you for your attention during this briefing and for your
attendance at DARPATECH 2000.

| hope that you have found this information interesting and useful

If you would like to discuss any areas in nore detail, | amavail able
at the enmmil address listed on the cover slide.



